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Description 

[0001 ] The present invention relates to a cooling and 
removal system for injection molded hollow bodies. 
[0002] Said invention refers in particular to a cooling 
system for those hollow bodies commonly called pre* 
forms made of themrioplastic material such as PP, PS, 
PC, PVC and particularly PET, destined for those com- 
mercial sectors where it is necessary to replace glass 
because of its high degree of fragility, such as cosmetics 
and toiletries, containers for medicines or phannaceuti- 
cal products, containers for food products with low pH, 
particularly bottles for water or beverages in general, 
containers for reusable products, containers that have 
special necks, too complex to be manufactured by other 
methods. 

[0003] Processing of synthetic or plastic resin-based 
hollow bodies Is currently based on two independent 
stages: injection molding and blow molding. 
[0004] Depending upon production volumes and the 
type of preforms, the injection and blowing stages can 
be accomplished on a single machine (single-stage) or 
on two machines as In the case in point. 
[0005] During the injection stage the synthetic resins 
are melted from a solid state to a semiliquid state. The 
molten material is injected into molds or small cavities 
In such a way as to assume the shape of a small empty 
cylinder which represents the prefomn. These prefonns 
are expelled from the mold, cooled andthen sent by con- 
veyor belt for storage, 

[0006] The prefonns are taken from storage and sent 
to the second stage of molding by stretch-blowing. In 
this second stage the prefomn is heated to a temperature 
that will allow it to be stretched and shaped by blowing 
inside a certain mold so as to obtain the desired shape. 
The hollow container, in Its final fomn is cooled, stored 
and is then ready to by placed on the market. 
[0007] According to the known art, see e.g. EP-A-0 
158 105, the preforms are cun-ently removed from their 
molds during the injection stage , at a temperature of 
about 70 °C, by means of a gripping hand. This gripping 
hand consists of a plate structure having hollow hous- 
ings into which the prefonns are drawn by suction. In 
the cooled gripping hand the prefomns undergo a first 
cooling, reaching a temperature of about 50 °C. 
[0008] By means of a removal plate the prefonns are 
taken from the gripping hand and positioned in a plurality 
of cooling stations, nomnally three, in which they reach 
a temperature of about 30 X, which is low enough to 
avoid a deformation of the preforms during transfer on 
a conveyor belt below, on which they are discharged, 
toward the storage unit. 

[0009] In practice the extraction plate discharges one 
molding at a time into the subsequent cooling stations, 
so as to allow the preforms to stay longer in the respec- 
tive stations and thus ensure adequate cooling, which 
would not be possible with a single station. 
[0010] It is obvious that use of a plurality of cooling 



stations Implies a considerable size and complexity of 
the machine which extends longitudinally, parallel to the 
injection press. As a result maintenance and production 
costs are high, due above all to the hydraulic system 

5 that must be able to serve a large area consisting of the 
three cooling stations and to the systems able to support 
the prefonns in the different cooling stations, which must 
be replaced at each change in production. 
[001 1 ] Moreover, since the three cooling stations ex- 

10 tend longitudinally on one side of the press, they ob- 
struct the necessary maintenance operations thereof . 
which can be carried out only by dismantling and remov- 
ing the cooling system. This clearly entails an excessive 
waste time and long breaks In production, as well as 

IS high maintenance costs. 

[001 2] To overcome these drawbacks some known In- 
jection molding systems see e.g. US-A-4.72 1.452 use 
an oversized gripping hand able to house a number of 
preforms that is a multiple of the number of molds. In 

20 this way, each molding is held for longer in the gripping 
hand and moved to and fro therewith, before being 
picked up by the removal plate. 
[0013] This system, however, besides having a high 
cost, does not allow high production speeds to be 

25 reached because of the large inert mass to be moved. 
Moreover, as with other known methods, there is exter- 
na! cooling of the preforms, which are expelled with an 
internal temperature that is still rather high. 
[001 4] The object of the invention is to eliminate these 

30 drawbacks providing a cooling and removal system for 
Injection molded hollow bodies that is compact, eco- 
nomical and simple to produce. 
[001 5] This object is achieved, according to the inven- 
tion, with the characteristics listed in the appended in- 

35 dependent claims. 

[0016] Preferred embodiments of the invention 
emerge from the dependent claims. 
[001 7] In the system for cooling and removal of injec- 
tion molded hollow bodies according to the invention 

40 provision is made for a plate having nozzle elements i. 
e. functioning as a cooling core pin and able to be in- 
serted in the cavities of the preforms held by a griping 
hand that removes them from the press molds. 
[0018] Each nozzle i.e. a cooling core pin is able, 

45 through a pneumatic system, to create a vacuum inside 
the respective prefomn in order to suck It onto the nozzle 
itself or to give off a jet of compressed air to expel the 
preform. Each nozzle is cooled to a temperature of 
about 5 *'C by means of a hydraulic system so as to cool 

so the prefonns internally. 

[0019] In a preferred embodiment of the invention a 
number m (with m>1) of groups of nozzles is provided 
in the cooling plate, each group having a number n of 
nozzles equal to the number of prefonns removed by 

55 the gripping hand. 

[0020] On start-up of the machine, during the first m 
molding cycles the gripping hand removes the n pre- 
fonns from the molds and positions them in the respec- 
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tive consecutive sections of the cooling plate at each 
cycle. Brushless motors can be used advantageously to 
drive the movements of the gripping hand which must 
be extremely precise to allow the prefomns to be fitted 
together accurately with the respective nozzles. 
[0021 ] When filled completely, the cooling plate Is ro- 
tated into a position with the preforms facing downward 
and the preforms from the first group are expelled, that 
is. the coolest ones which have a temperature of about 
1 5 ''C which, thanks to the rapid cooling, avoids crystal- 
lization of the preform and possible deformations during 
Iransfer thereof on the conveyor belt toward a storage 
station; the cooling plate is then rotated again returning 
to the original position and the emptied group receives 
the n prefomns of the last molding removed by the grip- 
ping hand; the cooling plate Is then rotated again into 
the expelling position and the preforms of the second 
molding are expelled; the plate then returns to the start- 
ing position to receive the preforms of the last molding 
in the emptied section. 

[0022] These cycles are repeated in sequence, allow- 
ing continuous high-speed production, for example at a 
rate of 15" for each production cycle. 
[0023] From this brief description the advantages of 
the cooling and removal system for hollow bodies ac- 
cording to the invention are clear. 
[0024] In fact eliminating the three cooling stations in 
sequence used in the prior art achieves a considerable 
saving of space, a simplification of the machine and the 
possibility of production changes without excessive idle 
times. This is translated Into a cost saving due to the 
lower complexity of the cooling system and the possibil- 
ity of simple, rapid maintenance operations. 
[0025] With the cooling system according to the in- 
vention, by cooling the preform on the inside faster and 
more efficient cooling is achieved. This Is translated into 
shorter production times. 

[0026] Further characteristics of the Invention will be 
made clearer by the detailed description that follows, re- 
ferring to a purely exemplary and therefore non-limiting 
embodiment thereof, illustrated in the appended draw- 
ings, in which: 

Figure 1 is a side elevation view of the cooling and 
removal system for injection molded hollow bodies 
according to the invention; 

Figure 2 is a similar view to that of Figure 1 in a 
subsequent working stage; 

Figure 3 is a front view taken from the left with re- 
spect to Figure 1 , showing in particular the cooling 
and removal system; 

Figure 4 is a plan view from above in Figure 1 ; 

Figure 5 is a sectional view of a cooling nozzle, tak- 
en along the line A-A in Figure 2; 



Figure 6 Is an exploded view of the cooling nozzle 
in Figure 4. 

[0027] The cooling and removal system according to 

5 the Invention for hollow bodies 1 Injection molded by 
means of a press not shown In the appended figures will 
be described with the aid of the figures. 
[0028] After each molding a gripping hand 2, having 
an alternating rectilinear movement, is responsible for 

10 removing the preforms from the open mold. 

[0029] The gripping hand consists of a substantially 
rectangular plate In which n cavities 3 are made to re- 
ceive the n prefomns 1 obtained from a molding. 
[0030] A pneumatic system, sucks the prefomns from 

15 the molds of the press into the cavities 3 by air suction, 
housing them In the bottom part, whilst the neck of the 
preforms Is disposed on the outside (Figures 1 and 2). 
Retention of the prefomns in the cavities 3 of the gripping 
hand 2 is ensured by the vacuum created therein. 

20 [0031] High-precision driving means, such as brush- 
less motors for example, control the movement of the 
gripping hand 2. to allow precise positioning thereof with 
respect to a cooling and removal plate 4, disposed in a 
vertical position for receiving the prefomns, as shown in 

25 Figure 1. 

[0032] The cooling plate 4 has a number of nozzles 5 
that is a multiple of n (m x n) on a surface thereof facing 
toward the gripping hand. Said nozzles 5 have a sub- 
stantially cylindrical shape with an outside diameter 

30 slightly smaller then the inside diameter of the prefomns 
1 , so that each nozzle 5 can be inserted Inside the re- 
spective preform 1 carried by the 'gripping hand 2. 
[0033] As shown In Figures 5 and 6, the single nozzle 
5 comprises a first central tubular element 11, with a 

35 substantially cylindrical shape. Said tube 1 1 is connect- 
ed to the pneumatic system of the press for the creation 
of a vacuum during retention of the preforms 1 and to 
give off a jet of compressed air during expulsion of the 
preforms 1 . 

40 [0034] A second tubular element 60 having a larger 
inside diameter than the outside diameter of the first 
tube 11 is disposed coaxially to the tube 11, so as to 
create a hollow space or inner conduit 8 between the 
inner surface and the outer surface of the tube 11 . 

45 [0035] A third tubular element 70 having a larger in- 
side diameter than the outside diameter of the tube 60 
Is disposed coaxially to the tubes 1 1 and 60, so as to 
form a further hollow space or outer conduit 9 between 
the inner surface and the outer surface of the tube 60. 

50 [0036] The tubes 11 and 70 are blocked in the tip of 
the nozzle 5 by means of a threaded stopper 46 that 
closes the tube 70. 

[0037] Inside the tube 11 is situated a needle valve 
100 that closes the entrance of the tube 11 and thus 
55 shuts off the passage of compressed air when the pre- 
form 1 is detached from the tubular element 70, prevent- 
ing drops in pressure and thus allowing the compressed 
. air to be available for the pref onus not yet detached from 
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the respective tubular elements 70. 
[0038] At the opposite end to the tip of the nozzle a 
base 80 Is provided in which a circular seat 81 suitable 
for housing the corresponding end of the tube 70 and 
more internally a second circular seat 82 housing the 
corresponding end of the tube 60. A temninal cavity 84 
with a smaller diameter allows the passage of the tube 
1 1 , which Is blocked at the base 80 by means of a nut 85. 
[0039] Also provided in the base 80 are an inlet con- 
duit 7 that allows the entry of cooling fluid into the inner 
conduit 8 of the nozzle and a conduit 10 that allows the 
fluid to exit from the outer conduit 9 of the nozzle 5. 
[0040] The base 80 is destined to engage with the re- 
moval and cooling plate 4. In this way the tube 1 1 is com- 
munication, with a tight seal, with a conduit 45 provided 
in the plate 4 and connected by means of at least one 
outer tube 50, 51 , 52 (see Figures 1 -3) to a pneumatic 
system; the conduit 7 for entry of the cooling fluid is con- 
nected to a conduit 40 provided in the plate 4 and con- 
nected by means of an outer tube 12 to the hydraulic 
cooling system; the fluid outlet conduit 10 is connected 
to a conduit 41 provided In the plate 4 and connected 
by means of an outer tube 12' to the hydraulic cooling 
system. 

[0041] The cooling system according to the invention 
is described below. 

[0042] The cooling fluid from the cooling system of the 
machine is sent to the outer tube 12 which introduces it 
into the conduit 40 inside the plate 4; by means of the 
inlet conduits 7 the fluid enters into the conduit 8 of the 
nozzle, then flows into the outermost conduit 9 cooling 
the tube 70. In this way the prefomn 1 is cooled on the 
inside, Its Inner surface being In contact with the outer 
surface of the tube 70. The fluid from the conduit 9 goes 
toward the outlet conduit 10 and is Introduced into the 
conduit 41 inside the plate 4, then returns into the cool- 
ing system through the outer tube 12' and is put into re- 
circulation. Clearly the cooling fluid paths can be 
changed or inverted without departing from the scope 
of the invention. 

[0043] In the case of prefomris that are shorter in 
length than the nozzle 5, a ring 6 can be provided, in 
contact with the surface of the plate 4, such as to dis- 
tance the prefomi 1 which engages with the nozzle 5. 
[0044] In figure 1 a cooling plate 4 is shown in its ver- 
tical receiving position, ready to receive the preforms 1 
from the gripping hand 2. In this position the cooling 
plate 4 has its upper surface abutting against a blocking 
base 17 connected to the frame 16 of the machine. 
[0045] The plate 4 is connected by lever means 1 3 to 
the rod 15 of a piston of a linear actuator 14 which can 
be hydraulic or pneumatic. 

[0046] Once the nozzles 5 have received the pre- 
forms 1 , the linear actuator 1 4 moves the rod 1 5 forward 
causing a rotation of about 90° of the plate 4 which plac- 
es itself in a horizontal expelling position, as shown in 
Figure 2. In this position the rear surface of the plate 4 
abuts against a stopping base 1 8 integral with the frame 



1 6 of the machine and the preforms, by means of a jet 
of compressed air in the channels 45, are expelled and 
fall onto a conveyor belt which carries them to storage. 
[0047] In a preferred embodiment of the invention a 
5 gripping hand having n cavities 3 arranged in parallel 
columns is provided. 

[0048] Figure 3 shows a cooling plate 4 divided into 
three sections, each comprising n nozzles 5 anranged 
in columns offset from each other; a first section B indi- 
10 cated with the symbols *, a second section C indicated 
with the symbols *, and a third section D indicated with 
the symbols +. 
~ [0049] The production cycle of the injection molding 
machine according to the invention will be described be- 

15 low. 

[0050] On start-up of the machine, in a starting posi- 
tion the gripping hand 2 has its surface in which the cav- 
ities 3 are provided facing towards the molds and the 
cooling plate 4 is In the vertical position for receiving the 
preforms. 

Stepi 

[0051] The gripping hand 2 picks up the n prefonns 1 
of a molding, fills the fist section B of the cooling and 
removal plate 4 and returns to the starting position. 

Step 2 

[0052] The gripping hand 2 removes another n pre- 
fomris 1 from the molds, fills the second section 0 of the 
plate 4 and retums to the starting position. 

Steps 

[0053] The gripping hand 2 removes another n pre- 
forms 1 from the molds, fills the third section D of the 
plate 4, and retums to the starting position. 

Step 4 

[0054] The liner actuator 14that causes rotation of the 
plate 4 bringing it into its horizontal expelling position is 
activated; the pneumatic system that sends com- 
pressed air to the first section B through the conduit 50 
Is activated causing expulsion of the preforms from said 
section. 

Step 5 

[0055] Through activation of the linear actuator 1 4 the 
plate 4 retums to its starting position and the gripping 
hand 2 having a further group of n preforms fills the first 
section B again. 

Steps 

[0056] The linear actuator 14 which causes rotation 
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of the plate 4 bringing It into Its horizontal expelling po- 
sition is activated; the pneumatic system that sends 
compressed air to the second section C through the con- 
duit 51 is activated causing expulsion of the preforms 
from said section. 

Step? 

[0057] Through activation of the linear actuator 1 4 the 
plate 4 returns to its starting position and the gripping 
hand 2 which in the meantime has picked up a further 
group of n prefonns from the molds fills the second sec- 
tion C, 

Step 8 

[0058] The linear actuator 14 which causes rotation 
of the plate 4 bringing it into its horizontal expelling po- 
sition is activated, the pneumatic system that sends 
compressed airto the third section D through the conduit 
52 Is activated causing expulsion of the preforms from 
said section. 

Step 9 

[0059] Through activation of the linear actuator 1 4 the 
plate 4 retums to its starting position and the gripping 
hand 2 which In the meantime has picked up another n 
prefonns from the molds flits the third section D. 

Step 10 

[0060] The cycle continues starting from step 4 until 
the machine is stopped. 



Claims 

1 . A cooling and removal system for injection molded 
hollow bodies or prefonns, comprising a gripping 
hand (2) consisting of a plate having a number n of 
cavities (3) equal to the number of preforms (1 ) pro- 
duced with one molding of the injection molding ma- 
chine, said gripping hand (2) being able to pick up 
said preforms (1) from the molds for subsequent 
transfer to a cooling station, characterized in that 
said cooling station comprises a plate (4) on the sur- 
face of which a number of nozzles (5) equal to a 
multiple m (where m>1 ) of the number of said cav- 
ities (3) is provided, said nozzles (5) being able to 
receive, cool and expel said prefonns (1). 

2. A cooling system according to claim 1 , character* 
Ized In that said plate (4) comprises a plurality m 
of sections (B, C, D), each with a number (n) of noz- 
zles (5), to receive the (n) preforms of a molding of 
the press, said sections (B, C, D) being filled in se- 
quence and emptied in the same order, to allow 



each group of preforms (1) to remain longer on the 
plate (4). 

3. A cooling system according to claim 2, character- 
5 ized In that said sections (B, C, 0] comprise col- 
umns of nozzles (5) offset with respect to each oth- 
er. 

4. A cooling system according to one of the previous 
10 claims, characterized in that said plate (4) Is rotat- 
ed from a substantially vertical position able to re- 
ceive the prefonns (1) to a substantially horizontal 
position with the preforms facing downward, suita- 
ble for expulsion of said pref omns ( 1 ) and vice versa. 

15 

5. A cooling system according to claim 4, character- 
ized In that said rotation of the plate (4) Is obtained 
by means of a linear actuator (14) acting on lever 
means (1 3) connected thereto. 

20 

6. A cooling system according to claim 1 , character- 
ized In that said nozzles (5) have a substantially 
cylindrical shape and have an outside diameter 
equal to or smaller than the inside diameter of said 

25 prefonns (1 ) so that they can be inserted thereinto. 

7. A cooling system according to claim 6, character- 
ized In that each of said nozzles (5) comprises: 

30 a tube (1 1 ) connected to the pneumatic system 

of the machine to retain the prefonns through 
creation of a vacuum and to expel them by 
means of a jet of compressed air; a tube (60) 
coaxial with said tube (11 ) and having a greater 
35 inside diameter than the outside diameter of 

said tube (11), so as to create a first conduit (8) 
for the passage of a cooling fluid between the 
outer surface of the tube (1 1 ) and the inner sur- 
face of the tube (60); 
40 A tube (70) coaxial with said tube (60), having 

a greater inside diameter than the outside di- 
ameter of said tube (60), so as to create a sec- 
ond conduit (9) forthe passage of a cooling fluid 
between the outer surface of the tube (60) and 
45 the inner surface of the tube (70), so as to en- 

sure cooling of the outer surface of said tube 
(70) which comes Into contact with the inner 
surface of the prefomn (1 ); 
a needle valve (100) placed inside the tube 
50 (11), able to shut off the passage of com- 

pressed air when the preform (1) has been de- 
tached from the tubular element (70). 

8. A cooling systeni according to claim 7, character- 
55 Ized In that at least one conduit (45) is provided in 

said cooling and removal plate (4) to connect said 
tubes (11) of each nozzle to the pneumatic system 
and at least one conduit (40; 41 ) to connect the con- 
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duits (8; 9) respectively to the hydraulic cooling sys- 
tem. 

9. An injection molding machine for hollow bodies, 
comprising a cooling and removal system for said 
hollow bodies (1) according to any one of the pre- 
ceding claims. 

1 0. A method for cooling and removing injection molded 
hollow bodies or prefomis (1), comprising the fol- 
lowing steps: 

opening of the molds of the press and picking 
up of the said preforms (1) by means of a grip- 
ping hand (3); 

moving of said gripping hand (2) Into a position 
in register with a cooling and removal plate (4) 
having a plurality of nozzles (5) on its surface 
equal to a multiple m (where m >1) of the 
number (n) of prefomns (1) picked up by the 
gripping hand (2) at each molding; 
suction of said preforms (1 ) onto the respective 
nozzles (5) and retention thereof by creation of 
a vacuum therein; 

inner cooling of the preforms (1) by means of 
heat exchange between the inner surface of the 
preform and the outer surface' of the nozzle 
which is cooled by means of circulation of a 
cooling fluid on its inside; 
expulsion of the preforms (1 ) by means of a jet 
of compressed air coming out of the nozzles. 

11. A method according to claim 10, characterized In 
that said plate (4) has a plurality (m) of sections 
each of which comprises a number (n) of nozzles 
equal to the number of preforms (1) picked up by 
the gripping hand (2) in which said (m) sections are 
filled in sequence and emptied in the same order to 
allow each group of preforms (1) to remain longer 
on the plate (4). 
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nannten DQsen (5) die genannten Vorfonnen (1) je- 
weils in Empfang nehmen, kuhlen und auswerfen 
konnen. 

5 2. Ein Kiihlsystem gemaB Anspaich 1 , dadurch ge- 
kennzeichnet, daB die genannte Platte (4) eine 
Vielzahl m von Abschnitten (B, C, D) umfaBt. die 
jeweils eine Anzahl (n) von Dusen (5) aufweisen, 
um die (n) Vorfonnen eines Schusses der Presse 
10 in Empfang zu nehmen, wobei die genannten Ab- 
schnitte (B, C, D) jeweils sequentlell gefullt und in 
dergleichen Reihenfolge geleert werden, umjeder 
Gruppe von Vorformen (1) eine langere Verweilzeit 
auf der Platte (4) zu ennoglichen. 

15 

3. Ein Kuhisystem gemaB Anspruch 2, dadurch ge- 
kennzeichnet, daB die genannten Abschnitte (B, 
C, D) Dusenkolonnen (5) umfassen, die jeweils ge- 
geneinander versetzt angeordnet sind. 

20 

4. Ein Kuhisystem gemaB einem beliebigen der vor- 
ausgegangenen Anspriiche, dadurch gekenn- 
zeichnet, daB die genannte Platte (4) von einer im 
wesentlichen senkrechten Stellung, In der die Vor- 

25 formen (1) empfangen werden konnen, in eine im 
wesentlichen waagerechte Stellung gedreht wird, in 
-der die Vorformen nach unten gewendet sind und 
die geeignet ist, die genannten Vorfonnen (1) aus- 
zuwerfen und umgekehrt. 

30 

5. Ein Kuhisystem gemaB Anspmch 4, dadurch ge- 
kennzeichnet, daB die genannte Umdrehung der 
Platte (4) durch einen llnearen Trieb (14) erzielt 
wird, der damitverbundene Hebelelemente(13) be- 

35 tatigt. 

6. Ein Kuhisystem gemaB Anspruch 1 , dadurch ge- 
kennzeichnet, daB die genannten Dusen (5) eine 
im wesentlichen zylindrische Fomn sowie einen Au- 

40 Bendurchmesser aufweisen, der dem Innendurch- 
messer der genannten Vorfonnen (1) entspricht 
Oder kleiner ist, um in deren Inneres eingesetzt wer- 
den zu konnen. 
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1 . Ein Kuhlungs- und Ausziehsystem fur spritzgegos- <5 
sene Hohlkorper oder Vorformen, das eine Greif- 
hand (2) umfaBt, die aus einer Platte mit einer An- 
zahl von Hohlraumen (3) besteht, die der Anzahl 
der Vorformen (1) entspricht, welche jeweils mit ei- 
nem SchuB der SpritzguBmaschinehergestelltwer- 50 
den, wobei die genannte Grelfhand (2) die genann- 
ten Vorformen (1) zwecks anschlieBendenn Trans- 
port zurKuhlstation aus den Fomnen nehmen kann, 
dadurch gekennzeichnet, daB die genannte Kuhl- 
station eine Platte (4) umfaBt, auf deren Oberflache ss 
sich eine Anzahl von Dusen (5) befindet, die der ei- 
nes Mehrfachen m (wobei m>1 ist) der Anzahl der 
genannten HohlrSume (3) entspricht, wobei die ge- 



7. Ein Kuhisystem gemaB Anspmch 6, dadurch ge- 
kennzeichnet, daB jede der genannten Dusen (5) 
folgendes umfaBt: 

Ein Rohr (11), das mit der Pneumatikanlage der 
Maschine verbunden ist, um die Vorformen 
durch Herstellung eines Vakuums festzuhalten 
und sie durch einen Strahl PreBluft auszuwer- 
fen; 

ein Rohr (60), das koaxial zu dem gennnten 
Rohr (1 1 ) verlauft und einen Innendurchmesser 
aufweist, der groBer als der AuBendurchmes- 
ser des genannten Rohrs (11) ist, um eine erste 
Rohrleitung (8) fur den DurchfluB einer Kuhl- 
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flussigkeit zwischen der AuBenoberflache des 
Rohrs (11) und der Innenoberflache des Rohrs 
(60) herzustellen; 

ein koaxial mit dem gennanten Rohr (60) ver- 
laufendes Rohr (70), das einen Innendurch- 
messer aufweist, der groBer als der AuBen- 
durchmesserdes genannten Rohrs (60) ist, um 
eine zweite Rohrleitung (9) fur den DurchfluB 
einer Kuhlflussigkeit zwischen der AuBenober- 
flache (60) und der Innenoberflache der Rohrs 
(70) herzustellen, und zwar so, daB die Kuh- 
lung der AuBenoberflache des genannten 
Rohrs (70) garantiert wird, das in Kontakt mit 
der Innenoberflache der Vorfonn (1) kommt; 
ein Nadelventil (100), das sich im Innern des 
Rohrs (11) beflndet und den DurchfluB der 
PreBluft unterblnden kann, wenn die Vorform 
(1) sich aus dem Rohrelement (70) gelost hat. 

8. Ein Kuhlsystem gemaB Anspruch 7, dadurch ge- 
kennzeichnet, daB an der genannten Kuhl- und 
Ausziehplatte (4) mindestens eine Rohrleitung (45) 
zur Verbindung dieser Rohre.(11) jeder einzelnen 
Duse mit der Pneumatikanlage und mindestens ei- 
ne Rohrleitung (40, 41) vorgesehen sind, um die 
Rohrieltungen (8, 9) jeweils mit dem hydraulischen 
Kuhlsystem zu verbinden. 

9. Eine SpritzguBmschlne fiir Hohlkorper, die ein 
Kuhl- und Ausziehsystem fur die genannten Hohl- 
korper (1 ) umfaBt, gemaB elnem belleblgen dervor- 
ausgegangenen Anspruche. 

10» Eine Methode zur Kuhlung und Ausziehung spritz- 
gegossener Hohlkorper Oder Vorformen (1), die fol- 
gende Schritte umfaBt: 

Offnung der Formen der Presse und Entnahme 
der genannten Vorfomrien (1) durch eine Greif- 
hand (3); 

Verstellung der genannten Greif hand (2) in eine 
Position, die mit einer Kiihl- und Ausziehplatte 
(4) ausgerichtet ist, die an Ihrer Oberf lache eine 
VIelzahl von Dusen (5) aufweist, die elnem 
Mehrfachen m (wobei m > 1 Ist) der Anzahl (n) 
von Vorformen (1) entspricht, die bei jedem 
SchuB von der Greifhand (2) entnommen wer- 
den; 

Ansaugung der genannten Vorfonmen auf die 
jeweiligen Dusen (5) und deren Zurtickhaltung 
durch das darin geschaffene Vakuum; 
Innere Kuhlung der genannten Vorfomrien" (1) 
durch Wamneaustausch zwischen der Inneren 
Oberflache der Vorform und der AuBenoberfla- 
che der Duse, die durch den Umlauf von Kuhl- 
flussigkeit in ihrem Inneren gekuhit wird; 
Auswurf der Vorformen (1 ) durch einen aus den 
Dusen kommenden Strahl PreBluft. 



11. Eine Methode gemSB Anspruch 10. dadurch ge- 
kennzeichnet, daB die genannte Platte (4) eine 
Vielzahl (m) von Abschnitten aufweist, von denen 
jeder eine Anzahl (n) von Dusen umfaBt, welche der 

5 der Vorformen (1) entspricht, die durch die Greif- 
hand (2) entnommen werden, wobei die genannten 
(m) Abschnitte sequentlell gefuitt und jeweils in der- 
selben Reihenfolge entleert werden, um eine lan- 
gere Verweilzelt jeder Gruppe von Vorfomrien (1) 

10 auf der Platte (4) zu ermoglichen. 



Revendicatlons 

'5 1. Systeme de refroidissement et d'extraction de 
corps creux ou de pr^fonnes moules k Injection, 
comprenant une main de prise (2) constitute d'une 
plaque ayant un nombre (n) de cavites (3) egal au 
nombre de prefonnes (1) produites a partir d'un 

20 moulage de la machine k mouler a injection, ladite 
main de prise (2) etant pr^vue pour pr^lever lesdi- 
tes prdfonmes (1) des moules pour qu'elles solent 
ensuite d^plac^es vers une station de refroidisse- 
ment, caracterlse en ce que ladite station de re- 

25 froidissement comprend une plaque (4) sur la sur- 
face de laquelle se trouve un nombre de buses (5) 
§gal k un multiple m (ou m>1) du nombre desdites 
cavit§s (3), lesdites buses (5) pouvant recevoir, re- 
froidir et expulser lesdites prefomnes (1). 

30 

2. Systeme de refroidissement selon la revendication 

1, caracterlse en ce que ladite plaque (4) com- 
prend une plurality m de sections (B, C, D), chacune 
avec un nombre (n) de buses (5), pour recevoir les 

35 (n) preformes d'un moulage de la presse, lesdites 
sections (B, C, D) etant remplies I'une apr6s I'autre 
et videes dans le meme ordre, pour permettre k 
chaque groupe de preformes (1) de rester plus 
longtemps sur la plaque (4). 

40 

3. Systeme de refroidissement selon la revendication 

2, caracterise en ce que lesdites sections (B, C, 
D) comprennent des colonnes de buses (5) en off- 
set les unes par rapport aux autres. 

45 

4. Systeme de refroidissement selon une revendica- 
tion quelconque pamni les revendicatlons susmen- 
tlonn^es, caracterise en ce que ladite plaque (4) 

est toumee d'une position substantlellement verti- 
go cale pemiettant de recevoir les pr6formes (1 ) ^ une 
position substantlellement horizontale ou les pre- 
fomnes sent tourn6es vers le bas, permettant Tex- 
pulsion desdites prdformes (1) et vice-versa. 

55 5. Systeme de refroidissement selon la revendication 
4, caracterise en ce que ladite rotation de la pla- 
que (4) est obtenue au moyen d'un actlonneur II- 
n^aire (1 4) agissant sur des dispositifs k levier (1 3) 
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qui y sont relics. 

6. Syst^me de refroidlssement selon la revendication 
1 , caracterise en ce que lesdites buses (5) ont une 
forme substantial lement cylindrique et presentent s 
un diam^tre ext§rieur infdrieur ou 6gat au diamdtre 
Interieur desdites preformes (1 ) de fa9on k ce qu'el- 
les pulssent y penetrer. 

7. Systeme de refroidlssement selon la revendication 

6, caracterise en ce que chacune desdites buses 
(5) comprend : 

un tuyau (11) reli6 k rinstallatlon pneumatlque 
de la machine pour retenir les preformes k 
I'alde de la creation de vide et pour les expulser 
k raide d'un jet d'air comprime ; 
un tuyau (60) coaxial par rapport audit tuyau 
(11) et ayantun diametre interieur superieurau 
diametre ext6rieurdudlt tuyau (11), demanifere 
a creer un premier conduit (8) pour le passage 
d'un fluide de refroidlssement entre la surface 
exterieure du tuyau (11) et la surface Interieure 
du tuyau (60) ; 

un tuyau (70) coaxial par rapport audit tuyau 
(60), ay ant un diametre interieur superieur au 
diamdtre ext^rieurdudlt tuyau (60), de manlere 
k cr4er un deuxieme conduit (9) pour le passa- 
ge d'un fluide de refroidlssement entre la sur- 
face exterieure du tuyau (60) et la surface inte- 
rieure du tuyau (70), de manlere k garantir le 
refroidlssement de la surface exterieure dudit 
tuyau (70) qui entre en contact avec la surface 
Interieure de la preforme (1) ; 
une aiguille d'obturation (100) placee a I'inte- 
rieur du tuyau (11) pemnettant de fermer le pas- 
sage de fair comprime une fois que la prefomie 
(1) s'est detachee de I'element tubulaire (70), 

8. Systeme de refroldissement selon la revendication 

7, caracterise en ce qu'au moins un conduit (45) 
est pr^vu dans ladite plaque de refroidlssement et 
d'extractibn (4) pour relier lesdits tuyaux (11) de 
chaque buse k rinstallatlon pneumatique et au 
moins un conduit (40 ; 41) pour relier respective- 
ment les conduits (8 ; 9) & rinstallatlon de refroldis- 
sement hydraulique. 

9. Machine a mouler des corps creux a injection, com- 
. prenant un systeme de refroldissement et d'extrac- 
tlon desdits corps creux (1) selon une revendication 
quelconque parmi les revendications susmention- 
nees. 

10. Methode de refroidlssement et d'extraction de 
corps creux ou de preformes (1) moul6s k injection, 
comprenant les stades suivants : 



ouverture des moules de la presse et preieve- 
ment desdites prefomies (1) k I'alde de la main 
de prise (3) ; 

deplacement de ladite main de prise (2) dans 
une position en correspondance avec une pla- 
que de refroidlssement et d'extraction (4) pre- 
sentant sur sa surface une pluralite de buses 
(5) egale a un multiple m (ou m>1) du nombre 
(n) de preformes (1) preievees par la main de 
prise (2) k chaque moulage ; 
aspiration desdites prefomies (1 ) sur les buses 
respectlves (5) et maintien de celles-ci k I'alde 
de la creation d'un vide k I'interieur de celles-ci ; 
refroldissement Interne des preformes (1) k 
I'aide d'un echange de chaleur entre la surface 
Interieure de la preforme et la surface exterieu- 
re de la buse qui est refroidle au moyen de la 
circulation d'un fluide de refroidlssement k Pin- 
terieur de celle-ci ; 

expulsion des preformes (1) a I'alde d'un jet 
d'air comprime sortant des buses. 

1 1 . Methode selon la revendication 1 0, caracterisee 
en ce que ladite plaque (4) a une pluralite (m) de 
sections, chacune d'entre elles comprenant un 
nombre (n) de buses egal au nombre de preformes 
(1) preievees par la main de prise (2) oil lesdites 
(m) sections sont remplies Tune apres I'autre et vi- 
dees dans le meme ordre pour permettre k chaque 
groupe de preformes (1) de rester plus longtemps 
sur la plaque (4). 
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